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m Lxmi8.zritcR%.Mm&Wx. turn** * y izjw-? 
buIB^* v -fe^r L/ tpoffia©^©.*' * y -feju© o 
B^offfltcoti^ffl^stmE^'^^^^raA to ©rbep 

i, 

lulBff^©fiSj©> ; e , J-fe^©^^. Bfa©L#t>fii«: 

^U-Ct^«Cl,»L#li{ii^ffi&^+^©^^: -feJl/tC^L/ 

■c. L*t»ffl£««jE''Oi'**ii#iyiA t©r«aEPflnu s 
fria l # i >ti@eift#&{c isuti MraiMWF t stria u 

1 'J 7 t -ff gtc i 5 L toffi^ 'J 7 7 -f IW^O 

tmzLt^m^v ? r jthftz* ^*';-bJU©u#i> 

<B*smJiaBff g©ffl{cST £ $ "CIS D >BT^»«tt*^f* 20 
fg©jttc;<;U.x ig^Si&fr A V ppfc" WIS*. 

Htriam^© o # i ^tca u fcy -t y * ;t>© l # t, > ffi&ffi 

«W I A Vppl 5 K^WCCf*- >tt 

ffia> * y -fe jwt u -f ©s^ * -bju©-r- * * 

luiB-rf * y -b;l/T U -f cp©ffi§i©{ll$t©> * y -fe ^© L 

*t»«*a»3tf*fc«>. «ri2»d»y-hiimB*aH* 

■ 4©IBK. *£jA*y-* ("1", ,, 2" , •-, 
"n" ) -KJ6i;A:-0#l»«Saft«E^VW^ (Vppl . V 
PP2 , -, Vppn) *EnJto-r*»*i4*''OI';*EfflJD#« 

Suiee.m©ffl^©^ * y -tnuDmzb ^m^Mms.^ - 
ji>* wm&(Dvy& i S:muT s 1 1 1 y 7 r -r #a 40 

i, 

Mfa{£S©<i&©>*y-tr;l'© ; 5'ij. SS&^y-* 
( "1" , "2" , -. "n" ) tcfcCtcWrMCDbZ^ 
fit (Vthl , Vth2 , ■», Vthn ) (Cgltt,>^t,>f & 
&<?>*+#©;< * y -tr Mt*t It, # £jA.?>y- £ CCfC 



'•i$E)¥7 - 1 6 9 2 8 4 
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WE ©S. fJKSS t ii*;^* E|TOa#g{c J; 5 # 0 t 

i»fflatt»(^iiirEi/*i»ffl'< y 7 t y 

•tz;U© I, # ii^y- £ Kll&D/cB5fiE9rS©fiI 

milBl/tC^ffl^fii^E^JU^iJ. Vppl =Vpp2 - AV 
ppd2=Vpp3 - AVppd3= — = Vppn - A Vppdni&o 

ffiaSfS©L Vthi -Vthi-1 =AV PP di 
(i=2. 3, -. n) TihZtt&mktZT-mft 
t4¥^ftiat^S. 

[W*3I3 3 mfiaS^ii^-'^^ErajD^gtc.kSLtO 
fig^Sb11JI>'>\H/X«:H#R8A t 0 ©RflEpjjDSft, HUfeSS 
# ji* A jl, *EP2JD#K «C J; £ L ^ l >ffl^J»mjE^ *>\>X « 
B#raA t©raEPjQ3n, 

fria L/ * ir4BamE'<wx «s o * t»ffl^«i»^©s 

BiflBBfrM© L * ufiitc^ l fcy * y -fe ;u© l # i 

Httfi I A Vppl i^cSJ: i 5{c®me < 3(C7 r -^^lrii* J & 

s ^ c£«i#»i-rs»*«2ia«©^i«tt*aM*E 
lo o o n 

[jt*jb©FJffl#if) *^BJ«, «»W»#iLpI*ia^ 
SAtt^fMBtHSB (EEPROM) imt> . »K 

*ff5E E PROMtCHTJ-4. 
[0 0 0 23 

[«E*©a«] EEPROMOloilt. »f^Wfc*s 

«a©y*y -feju^-?-n6©v-^. pu-r^* 

K«T6t©|5l±-c^ffl-r*r^-CiI5>J^l,, CMl 
^liiLTtrv h^tc«^rs<5©r-&^„ >*y-fe;u 

3n/cF ETMOS*8i&£W^-2>. ^ * y -fe^T W 
tt. pS8«X»tnS«fi«c»fiS3tiA:pS'5*Ji'rtK: 
JMBKfifiS na. NAN DHr;U© F U >ffl'J«ii!«y- 

y- h*^-L-c*av-^*tcttitt3iii. >*y-b;u 
[ 0 0 0 3 3 CONANDWgEEPROMOJilff 

t iin/cffig©^ * y -b jw^ e, ji(c?f 5 . jstK s n/c 
y -feji/©$i|®y- F{c«ii5mEv P p ( = 2 o v?i 

S) *EPtOL. ^WJt'? H8flB«c*4->**y-b;U© 

W!»y- F&o'iiiRy- h tcB^mmBEVppn (=10 
vsflt) £EpJmu Fi®tc«y-^{cj6i;-covx 

(J^RB^SVm (=8Vgg) 
[ 0 0 0 4 3 f » h«CC0 V1fi*}*.htl1t* % ^<DM& 

t*ii«^^-yH2Jw©Ku-/>s-cini3nr > 



3 

t3f"0" f-y h«lcVm#-5;ie>*l/cB$t$S-7- 

aA^suawtcsec sr. SE^-ci^^fiitt^b-y-r 

fc. filc±£S. COttffitttfiitWBW "1" its. 
[0 0 0 5 ] f r -5'^ili t NAND-fe;UF«9©^-C<D> 

•=e';iz;ucttbTl3]B#cc*Tfch-5. bp*. £T©»y 

-h*0Vil, OVifS, C©£ 

iltR^'-h, fc'* Yn-RW-7sU&2 OVtCSft 
•5. CtttCfcD. £T©.X •=€:■; •fe^T^fSiKDS^- 

[0 00 6] f-fi*Hil(t 5SJR§n/c>*'J-b^ 
CDSUPy- h £ 0 V <!: U *:t\W\<D* * 'J -fe.>l/©fWffl> 

y- Fst>'jMiRy- h*«sa*ttvcc (m«5 v) <t 

[0 0 0 7] g^ffl LMrt<Dfflm>*>> " 0 " 

&t,>. C©/c«>. S#ii^-^y7r-('*^ft)n > "0" 
##&**j£©^*ll*;l/©#£&H}U "0" ##iA 
^S© y ^& y K3tt C r ©#SS *SfT t>ft S 

■<) . "0" Stii^JS©^* 'HWJ, iHRStifc 

ftflspy- h*w^.«o. 5v (^v^t-c^be) ccor 
so. ';-feju©b^c»fii»io vcc*fur-7-i?>* 

[0 00 8] »*i4*lftfe£»&i&#'<"; 7 r A £189 
ilL *> 7*- £»*&.?>£-f * C <b "CM! * <DS * -fe 

;wc*tu-c\ §t&*B£fHas&3§{bStt M o" 

«© 1/ * l»ffll* 0 V *> 6 V cc©fiS (ciHfll ^ *i £. 
[ 0 0 0 9] C O J; Vj; N A N D t;HE E PR OMt 

■era h > * ;i^i&©ijft*i siataisccensn $ ft s^i?* s ?fi 

[0 0 10] coytcsb. «^^3$g«rjl< TZtctbW 

»*i&*8^"L*^fil*WliM!W£< ttO, */c 
h >*;i'maa©s6ns!H»iR^cEiwns nii^< a 

•5«»14#.«<&4. ffiCC^ I, 
H>S?:^<-r-2>fcS!)Vpp?rffi«)5<!:. St£#i§K#i§< 
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[0 0 1 1 ] JUT. C©WSa«cr?U-Cl*L<l«B^^i. 
CCt. ^*>j-fe;Ui LTti. aiE-TSSI 1 
is. iiKfeur. ira»y-K 2ray-nio*e 

tm. 3tt#i»y-K 4«h>^^KftM> 5ran§> 

[0012] Sf*. hJC«-?aA*1f *> 

tg£. 02 1 (a) (C^i^tcWWy- h«ffiVcq* 
EPJJDl/. pM^*JU£n£>fti*Jf £0 VtCO-Cl,*/,:. C 
10 ©Jg£. «»y-h*EEVcfi*— JtB*IBT©IMfltW— J£ 
^EVppfc-fS. fiJJHfl'KCttsai*'- h*Of^Oi*s 

^!iti©-c. 02 i (b) {c^-r«fc^(c^iay- 

V fqtiitfiJ&tJSG < . 132 1 (c) icmn^ic h>*.0< 
HjjS; I tunneltttt»«**l». t?2S!y- H^©m^aA 

jgy- h ^iiv f qiitbUMfs < jqc- o . h > * >\>mm i tu 

ffiVth©^fbS«. 121 (d) K^TJ^KJTJgSfmc 
20 [0 0 1 3 ] -flSCC. ^'J77 -/ iPf«la^^*'J-bJU 

©L£tMB?ti8«&ft£m»&a*e>. 

aA^f^ti^, H2 2©«t^«:tt4. su^-y-nmE 

Vcgti^©^ - ;l/X(C^S!lStl. h-©m-?- 
SAIilff ©f£. <'J7 7 -/ j6«tf H 2 2 TW:. . ffi 

SLh^ 'J7r ■imtnoyfflW'f- VmZV cgW 0 V«C b 

*P©SE#Ento34a-5Ji§^*S3H». ^^T-fiaot 
y * -fe JU© 1/ 1 1 ^ffi *5&f m<DBicm 0 tc t 3 ti 2> 

[0014] 3itm2 2 kfflCy3&V&$k(DS*:<J 
•b^tcm^faA^f -5/cti^©. ^y*y4z;l/©L/ti,> 

ffl©^b=&^-rsr'*-5. a«. y*>j-fe;Kw&ttWii> 
*n*6-3><. stm^aAL-^-rc>y*vH2^-c(j. a 

<- tc y 'J -teJl/O L # !< »fii©»t2 * #IBH©±(E V th 
-max(Cil L . 1 11 B ©^F-feASiKfT Lf?t/ »ffl* s V th-m 
40 ax?:^XJil,iJ:^{cmiIVpp©±PgmEVpp-fliax(ii^S 
•5. S&^-ffiAUC^y^'J-fe^-CW:. >*>JHr;l/ 
©U*t^fil©iR**^ * iEH©TPS V th-mi rrfC it O CC < 

< . mmvttia&Mimwuto'c l s v th-mi n 

*ISx.SJ:^K:®EVpp©TRIflBEVpp-niintt^a4. 
[0015] Vpp-max-Vpp-minWVppV-^^iDfti 
n. iE©ffl-C^ttn«^6^(,^ Vth-max?rTtf 
IB»*iH**< Li^iT-Si. VppftTlf35cWM«tt 
P>TVpp-7-y>«0 Vtca-^<. ?!T-aA - SifcB&ls 
•3 JIT i h >**BMU»MIWtU m^ffiA ■ SctU^tt 
so AJ^b-rs/cJo. V PP v-i?>3iJ-HJ&^i{iai4±H 



(4) 

5 

[0 0 1 6 ] 

ND-feJUJEEPROM&tfcl^-CW:. §tji«^EEVpp 

* &*^E V ppSrfgis?) & &?*m&tfm 
5. t»fc«9>4 h U- Ks|-:7©KH*#*ofc. ^Ur. § 
*a*«EVpp^-^>36s«i,»C4*»6. sSiHsfatl* 5 
fST-f -5 £ b> *> Wmtb o fc. 

[0017] ±E©*WS*!fibT&S*ifc 10 

4>©t\ *©BW<frS££*ii. 

JW0lSl.>(il»lWB**<t5C4m. *>oiBaK 

itC*S. 
[0018] 

[i*gi*«?i*-r-5fc«>©^IS:] ^IMB©*^*. ##ja 

Stji^miEVppfc^tCiSifcSCiKr&S. 
S^ji^SEVpptil*-^ d»;WfflCAVppft:WiSfe6*l. 20 
l@©»*ii*B#nilAttt-5e£3*iS. 3 
" 0 " § t j£#&© L * l »ffl0WWB*l A V pp£ & & «fc "5 

(c. avpp. Attt&ssns. 

[0019] IP*.. *»J8 (HM09I1 ) «. *#(*®± 
t^^aiOratCL&Cifi^ttWE^VUX^^HA t 

o©mEiitti-r«o*i»ttK«k^s&. ««©«»>*'; 30 

-tz;U©L # irHBQObWE^^x eitt^©tt»41ft»rr s 
LJl^'J^r-ffSi. ffig©ffl&©>*y-lzJU© 

5^. i?fa©L&^ffl«:5iLrir^«ci < »i/*c»ffl^lW+ 

MA t ©mEffln L, HtFb » k»tf «Ktt S * i>M l> # l> 

^ttffiSf^ ii* imb^ >j7r -f «fc s u t^ti-^ 

AVppiiasj:^ ccrewwc ^-2 tn^Ab >» 2 
"o M vwmitmzt &m&*stt. >fjwi/-f so 
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«>. WI»4>*-h<t*»*J»i©IH«C. Stji^-f-? 
( "1" . "2" . -, "n" ) ic&ttcLZ^Om®) 

ns.'*** (Vppi . v PP 2 . -, vppn ) ztmrz> 

L * ^ffi^S&^X EPM£©tt«=£&*[]-r s u 1 1^ 

'j7 7-{?ai. ffit©^©^*';-^©*.^. 

( "1" . "2" . -. "n" ) tCJESGTUHlf 
S©LcHMi (Vthl , Vth2 . -, Vthn ) CCiiLT 
l»&t>tt*i^:^+#©y*y*;MCttl,-C, 

7=- $ tctD c/c l z^imm'Oi'X&wtoL, swam* 

IcmZ&frr- $ COS DT DfiEOoS tt£fK#& 

ate j: 4 m l § imuuhwe £ t 1 << ^ffl^ y ? r -r «mie 

L/f C^fif^ffib^EE-'^U^ii, Vppi =Vpp2 - 
AVppd2=Vpp3 -AVppd2=-- = Vppn -AVppdni 
te^X^X. J5ffa©L#l»ffil*. Vthi -Vth-i-1 =A 
Vppdi(i=2, 3. -. n) X-ObhCtZHmt? 
h. 

[0 02 1 ] C CT, *««©£& Ob>m&tt& 
«. ^C©fe©*s*W6h5. 

CD ##&#A;t';*EPflniMSlc J: S L #l»flBaWBEv< 

;b^«B#raA 1 0 (Dmumzti. mm&&fr'-oi>xepm 
^mc «fc -5 L/# i^sift^GE^vu^aBtraA t ©raeran 

mitiMLtcJ * V ■bJl'(DLZl>mftmE& I AVppI £ 
& £ J: 5 tcm^^c - f »t»^€r W 5 C <t . 

;i'^?6ilEK^Ji'^*aA t©IS{c^';wx?Sigii^AVpp/c 

%ZMh-'ij\'Z : <&&iZJ-<J\'Z$a& 1 0 ©PbTica Vppx a 1 0 
/a tw^^nsci. 

(4) Bttl^^s^!^!)l!^I^ / P+(cffl^e.nsutcwass^I^• 

JlZ&fttt'-iJl'AiiMA t ©P B 1(C-'^l'^aftSif^A Vpp/c 
W-3E©*t***«>o-CWst>^h. Lt^ffi^lMHjft* 

©RiltCAVppXA t 0 /A tfc"W-S©i^D^ ; &fc-pT 

(5) L*i>«BC»Bbff4>«cm»e»*i4t/*t»«Sai6/'«il' 
^MAto £. Wly*t»«S0Ui»ffi4>tcffli»6*i4L* 
^ffl^Sil-'^U^ifSA t £«^L/C»C<t. 

(6) t^fitSSftSftf^^cffli^tiSL/tt^ffi^Sii-'^u 
^IAto tt. Wl/*t»«Ba»ttflf"t>«:fflt»6*aSly* 



7 

(7) y j e»j-fe^ttta»fi^K? i J«»3hNAND'fe;u 
[0022] 

* y -fe ;l/ CC*f L r , JtKttffi t,>e £ .?> SE V pp~C 
tt. iMS«iB^»*5i*«flEVppr»*ii**tf5Ci 

So 

[0 0 2 3 3 g/c, " 0 f^ii^^b^C^MIa 
*SAVpp£&<5<fc5fc:. AVpp. Attt»S3*lS<!:^ 

fa a v ppT $>zt\<>*>ctx\ h > * ^mi^co^n S *6 

tt4i5«»sti. -eoftfcaaww-c*, flatten 
±rs. 

[0 0 2 4] 

SI (a) tt % **M©**W«cffll>fc^»*tt 
pf*yH?Jl/<0*i£*ml>rif>4. na^'J3>Ifi7© 
±<Dp§^x;W6 0±ter?i®y- h (®WSSJ1) 3 t 

h 3 <fc(W»y- h 1 HH«US»«2 CC J:^r»W3 

[0025] h 3 tsataier*- n i icop^og 

»jBy-h3<hpffi-?*;l/6tOHI©Sf*«. *h 
-eftHl (b) CC5**f J:^CCCcq(f:Cox-C*>So sac 
oxtt*5yey- h 3<tnffll£IJU15 <fcOH©SSfc*tf. 

«»i»y- V 3 ccg*e>*asmMS-c&$ So r2®y- 
h 3 *<DSfirfitt. h Jl>KffcK4 £3IS h >*;U^ 

[0 0 2 6 ] BP*,, pS8^x;l/6 tnSaJfitSt)15«:*ro 
h l £+#«t>m{icc-rs <h. h >*JHSfb 

<tnSf£»B5%iS«iiK:"rS<!:, h >*^&ftlS4 4 

<frSo 

C 0 0 2 7 ] 18 2 tt, 1 OlBSSffUKff *>s« 

m^^Tltl^. (a) BUHB*'- HEVc 
a ( b ) b«ttVfft ( c ) IS h 

iffil tunnel, (d) U ■fe;KOU#l*ffiVthr* 

So 
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[0028] umv- y tcttjssEv pp^u***^*. 
vpp^^i/^Enttiacc^y^T^^Ttons. sao 

Vpp^Vl/Xf&EE&iVcqO T\ &*(CAVpp-?-^£>£>*l 
So S^lfflA tr$>So At £AVppte. 

i HCDS^iiAfiif^cDy * y ^;u©L*iHiK>fi*^ 

{b§AVthtf, AVppi»U<<c*J:5JcSti4. HRR 

i>axf uk a v th* a v P pi^ l < a: s <fc s (c-r s t % 

tbf^T'CDVppCDiStin^AVppicJ:S h >*JHMfc«CcE|J 

^tsA v thB»ia— ffiffl a v PP i a So 

[0 02 9 ] fflJW^**EVcciO < l/t*J 

L/ # l >ffi<D±HB V th-maxWTKWai-C * J£l> V pp 
V- ft, f5]B$ V th-max - V th-mi n = 

AVppifSCttfrtSo *fc*iPftALfc<lr>-rf* 

y-fe^-ctt, Vpp^iB^^tiScitcjc^riajSccvth 

20 -nrintCif-TS. f J 7 t A CC<fc U -feJUftCC O 

?-lif>nSo 

[0030] c^sttt s httcm^&A-mcDmm 

«*ffiVfcHiiaix3&J«iiL6ti. h >^;^bflS0^b4>^ 
^J^tlSo *1^CC«, L#l^ffl^tfiAVth*«S«^a 
ASftfWCC-SfSA V ppi & 0 , »«y-b«EVfqfe 

30 ns. 

[0 03 1 1 B3B, *a?8©»2(DlOti«(C«to4« 

-^y y?4mt*l£< cirwa^tur^s. ceo 
^T-«, H2ic^?nsm^ftA^r\ ^tyw 

CD U # ^ffi^^A^^O^O^VUX V V th-minCC 
aL/ttc»J:^«c»^, «T-ffiA*5B»Cctf9/c»«:tt» 
x}T&So 

[0 03 2 ]H4tt m2CDHJ6Wc*j^r, S4>m^ 

40 iEASh^-r^-rf^y-fe-rt'. «fiW«c>*y^K S4> 

£ST4>or*So h>*;uS^bBgcD^{b*R6<'fc8t>cc 
Vfg-max^/J^l^^J:l». CO/cft, SSKlTjrr 
cfcOKl, Vpp^^l/XiJlAt <5:Vppt«ni*AVpp«:^< 

UiiK tfru c*ir«-<y7 7^»f¥i5ift*$is 

[0 0 3 3 1 EI6B, *»D!©»30iafel?!ICCC&to4ffi 
^aA^S^mUrc^So Ctitt, S15(cm^nSVpp 
50 ^jl/^*»*-j*o*i8&tefe<D"C*5. ttJtBttCCti, 0 
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3, 4 -ClftBJL/cJ: •!>«:. J: 0 ^ < (DVpp^JlXZt t 

stress, zoumtz-^x, »*y-haEVfc<ta 

itm<D'£{teffl*--0-l< Wimc V th-max- V th-nrin= A 

VppiU i&a&c^iiATS-s. 
[0 034] HI 7 {J. *^CDm40lUE«?iJ(C^t>Sm 

■ft&T. AtO-O, AVppO ^0 ±Ltcl><D-e. §V PP 
>-i)VMt— S©d Vpp/d t ^r}#^. ilMftKAVppfc: 
W±#-rS. C©^S-C(i^ftA*©?#i»^- h^fiL io 

[0 035 ] tel-tUtHi UcNMO S y * 'j'-te^©**- 
SASMI^ia. Vprffi+aTStttllXr + ZfrmtSML . 

rt^r. FW>, v-*. ? + *;uas«:i§]m{ir3> 

[ 0 0 3 6 ] m 8 tC?n £ h 4*ffiB. SUffiiy- h «E V 
cq^r— 3£tCb. K W>mEEVd £f£*CC{£T$t>-S. 

cntcj;^-ciii7^$ns^'ft<tia8{c^stis*s 20 

EPtor5SE©1fl»!ffiVdOJt>ilS< . ftE&tt AT 5 

y- h©*7J»MVcg0fcTtf 4. h"l/-/>SEVd #0 
V * -CT* 5 0 # o /c 6 . flHJffljy- h HE V cq* V dotctt 
±tf. Vd4Vd(*e>Wri><. Z<D&>yt£fi$X 

[00 3 7] H7~9ttt, d Vpp/d t =— S 

ilfc*. ^iflt£Cft#EItT-£>-5>t§-£-e6. dVpp 30 

/d t £0£{£f3bft#i=>Vpp-£At©B#RflK:AVpp© 
^T'^t S «. l> * 1><S# Wi#A V 

pp£fr.5<fc5«C^htf. d Vpp/d t =—3E©i§^-CCfi 
6 ft £. 

[0038] mnv P ptctiMS±K*5*o . ^tntr^ 

-/^©WEVbreak -Ci&£ S„ VpprtWbreak (C&b/c 
6-^nW±«Vppli]Set)6*T^^. C©JS^-C4>. Vpp 
AWbreak CCi£-f S^T©®. *#6^{Cj;S^S^f 6 

n-s. asfc. isi2~9-c(j. ^-£A©t§-&ccoc>ria 

-h©«Bt4?&SK$tt. EWKSBTC**. 
[00391191 0a; #»jl!©*5 ©SEStWtC«*>4 
N A N D -b ;UM E E P R O M©> * 'J -te jU7 V-< irrk V 

rt,»s. 8[i©^^r'j-feJVM i ~8#. ^tx-etx^gf 
snmoNANDt^fEl/. -#©4Sm*» l 

©iltRh5>^^f S H^BLCC^S 
SGI. 2{JjlWf-5>^X^S 1. 2©y-h®l. 50 
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Wy-I-CG 1 ~8 ti^-ty -bJU©y- 

[0 04 0] C©NAND-b^MEEPROM©tN'* • 

§23*;U£i^EVpp (-20V) KU MV&Uvt 
rt©W9P**- h CG 1 -8 £0 VKT&. #iMR:/P » 

^©ftjsiy- vt±x<omif-Y\t. vpptcsft 

•5. »jfi*-hl%D*^*pJS9xJMCttffl3ft. 

y H2^© b tr t »fB«ft £ & 

[ 0 0 4 1 3 ^-^ft?- fSbTx-Sff* 

h^6S4>gtnfc{ig©^-> ; ^^ffc 
ft*. ftfr&MftflatB. iSftSftfc^-P©*!^* 5 - 
h (mtfCG4) CCVpp ( 1 0-2 0 V?IS) £EJJjJU 
b. *aS?©^-^©WWy- h CG 1 ~ 3 , 5~8£ 
JH 1 ©S!Ry- f- S G 1 (CdarBimfiVm (~ 1 0 V) * 

Enfla-rs. vmButit. *o" »*&»«ift©» 

^0 V, "1" CtiA^aft^lS^Vm^^x^.. ffS2 
©ilJRy- h S G 2 « 0 V t?* h . 
[0 04 2] " 0 " S#iZ>*ibfP©li-&. mViZ tltcU 
mtr-\-CG4 i9 : --i'^JV©^i^Vpp(i:j:-,-C. m^ 1 

$47. L/*t>IH*jE©*l5l{c|C^tr*. "l"S#jA^ 
SWF©^. ?t ^^©^{4*iVmKStiri».2>©-C. 

[ o 0 4 3 ] *tiA*ttfm y*ry-fe;u©L#(,>fii£ 

JS^-h (ta|A«CG4) K-^>;7t>S{4 (~0. 5 
V ) *%7L . ftmWtim'r- FCG1-3. 5-8. 
^1.2 (DMIRy- h S G 1 . 2 £?IilSmEEVccK:-f 
5. "0" S#£»HjfH£tc. ^ v HBLiV- 
x^^^WtcaDnii. ^-©31^$tafc>* 'J -b;U© 
L-#t^ffl«^y 7 7 -^{aWTT- "0 " 
•C. WStii^B^c "0" »*ii*»fW»aSKfSti 

"o" »*ii*+«-"c. ^n«±©#i@y- h^©s^ 

*«SMf S ti4. " 1 " »*ii*»f^att> * 
y-fe;u©L£t,>fflcc}6]e.-f. S##ii^Si^D#ccSS 

"1" «tfiMf«W^3W3Hf Sft5. 

[0 04 4] Wttefrmtfo) 7 t -frtfMrtSOiit/ 
tt*«6f r ->«*i&*ifetf Hit, Sfii^B#p^«S 
y*'J-teJl-S{ctHgi5$n-5„ 1 -^-^©y^U-fe;^ 
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[0 04 5]S^ffll^ mtR2fttc%\mtf- h <«*. 
tfCG4) *OVfcU h CG 1 - 

3. 5-8, II, 2©a«y-hSGl. 2&SiKB 

fiWSTWtnai- ^ * y -fe u * ir >tttt o v «Trf- 

*{* "1" V$>2> 0 tr? H»BL©«a*«»S*i*i 
tf. y*y-feil/©L/*C>««0 VfeLbr^-ftt "0" 

[0 04B]*K, C©J:3ttNAND-fe*»EEPR 
OMO, StiA^B$(7)iMiR§n/cSiJtSiy- hCG-CDS 
*ii*«EVpp©En*D*ffi*»Wr4. 13 1 ltt* W» 
**- r*Bl^aHB©»J**^THr*S. *M»y 

iSKff-^wi, 0wBi te<fc^r»iR§2h4. SEI1B 1 
3ttWHWEVcefr6»#i&# • rB*^«c^B&V PPi 

[0 04 7 ] HI 2 HI HCG4©IS 
a*@S&9, SOSA^- F F5-f^l 1. ^ESSSl 3<Dffi 
tfttriOJMWWRLT^i. R&lslB9U:, n^** 
;l/MOS h -7>^* £ (n-ch. MOS Tr.) Qnlip^** 
;WMOS r^>i^£ (p-ch. MOS Tr.) Qpirfll0t3*l 
£CMOSfe£[p]S8<!:> n-ch. MOS Tr. Qn2r«tE£3ft 

y-F^gijn, "L" , ,4 h" iftitmpy-h 

(<£gitfc£*-i£o HE[p]Sgl 3«, VmWEiRl 4<hV 

ltt, **HB1 6. B2*-f **BB1 7, 

[0 04 8] JIU-f.v^iBl 653:, Vm^Effll 

*2*-f**HBl 714, Vpp^EESSl 5<Dffl^ 
. Vpp*-/- FN 1 CcSKK-ri^SfrtJWWB*.**. -/- 
FN ncK363h4SEttVpp-AVpp-C*4. Iff 3* 
■Y?*HBl8tt, Vpp#E0Bl 5Q(±I^Vpp*-/- 

fn i cc»tt-ra*5*«:»i«i"r4*5. -/- fn 1 ccv 

pp£3KiT5&$OS8fcS«, -/-FN l©«{40Jt»* 
dVpp/d t*»(l»rifc«)«c»ll»Sti4. 
[ 0 04 9 ] HI 3tt, WW*'- h b*7-/A'i l 
Wac«Wt*5%Lrii*. SU^-^lBl 614, p-c 
h. MOS Tr. Qp2^4 , n-ch. M0S Tr. Qn3,4, n^-v 
*;l/D^^7'MOS h 7>>^£(n-ch. D-tvpe MQS T 
r.)QDl. &Zf4l»<-*l 1#6*J5E3*1*. Qp2, 
3. Qn3,4<t £ I lTflWSStlSEIBMU 0V 
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FttVpp, QDlCDy- rttOVi&'J, VmiNlM 
*l# " H " r. Qp4©y-H*0V % Q 
DiCD^- HSVppi&O, VmtNltt8«3h4. Q 

' DLtt . N 1 V ppi & r> CC V pp# Q p4CC|£i* 3 ft 

[0 0 5 0 ] 12* *^[d]S§1 7te, p-ch. MOSTr. 
Qp5— 8 , n-ch. M0S Tr. Qn5,6i^>^-£ I 2^ 

io Msn^o *2# "L" -c, Q P 7©y- httvppttt 

0, VppiN 1 (i^]0St3n^ 6 *2 # "H" r, Qp7 
oy-httOVi4»3, VpptN l««ttS*L Vppi 
9Qp8©L/*Ciffl» (-1 V) ffi^WEtfN 1KIE2S3 

[0 0 5 1 ] 13^^ y*WI&l 8«\ p-ch. M0S Tr. 
Qp9— 11. n-ch. MOS Tr. Qn7 ,8± -f $ 13 

ttMBBBl 9*>6«JSSS*l*. *3 *S "L" T\ Qpl 
l<D^-httVpp4tcO, VppiNira«J0*t3*l4. 
tf>3# " H " r, Qpn <D#- FiiO V<b&9, Vppi 
20 N 1 Vpp53:N 1 {c®rL*iJ®US& 1 9 CcJ: 0 

dVpp/d t*»ji»3n«c*se)iEai3ns. 

[0 0 5 2 ] p-ch. MOS Tr. Qpl2 , n-ch. MDS Tr. Q 
n9, n-ch. D-type MOS Tr.QD2t4, N 1 * VCH3cl>teV 
. ccCcTSfc«)<DlalBr*4. <M # "H" tNlliVC 
K M L" -CN lttVccittS. «EVGH«ii« 

0Vt 4 •^V^T-^BttC^y^T-rmEVVRFY (-0. 
5V) CCtti. QD2», ft** 5 ft "L- tftot/- 
FN lCCVm^Vpp*^nflnSnfcJ8^C, 'Q P 12 (CVm 

*vp^e^sn«ci^J:^tcr-5A:«)(Dfco-r*s d . 

30 [ 0 0 5 3 1 H 1 4-tt, H 1 3 +OSS£*iJfflI@B 1 9 CD 

*»ma*ia«:^rHr**. hi 4 (a) p-ch. 

MDS Tr. Qpl3 ^15(hn-ch. D-type MOS Tr.QD3,4#>£ 
«fi85tl. lf#0 3B«Hl 3*CD^#^3 cDSKft-^-C 
£>6o ff-^03 * "H" . 03B# "L" tU-?XS-~ F 
N2^Vppd:^^<!:, Qpl5 FteVpp- 2 Vtp 

(Y.tp«p-ch.. MDS Tr. ©U#l^ffl> i/jrO-, -/--FN 
3*^N 1 ^OS?*«Qpi5 -CSiJtai^nio 

[0 0 5 4] 014 (b) tt, p-ch. MOS Tr. Qpl6,l 
7. n-ch. MOS Tr. QnlO , tt^* C 1 tfiCER 1 
40 *i&»fiSSti5. *#*3 ajs "H" , -/-FN23WVpp 
i«c4i, Qpl6 ©y-httVppji^OVSr+t^ 

jrpiiattR iccJ:»}«l»ShSEfbr*. J: or. > 

-FN3*6N 1^0Sflfc«Qpi6 r$fj»$ti^ a 
[0 0 5 5 ] HI 5tt. fel±©J:0(C«^3tl/cEEP 

r«, i»wy- rCG4^a«stiri»44-r4. * 

lEVm, VppJWJMEHBl 4. 15(Cckormj!E 
flSEVcc*6#E3*i4. «EVppt* % »*i&*/^y 
77 -fAJ«OiBStlS««C, Vppl*6Vtp^re<tt 

so s.'ni 2ecm6n^(f-^*wi. c^wbi tt««shk? 
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[0 0 5 6 ] m$&&W?l*. (5-^*4^ "L" <hfro 
T>/-KN l#Vcc<bfr^ 3SiR£*ifc:/a y?<DMW 

7Vv2<DM1Rtr- hSG 1 4> V ccCt 3 ft , YUB 
Ut "1" #tiA^coii^<D^VccCC^n-5) 0 iMIRy- 
hSGZ^StiA^S&^OViSnSo *1* "H" 
t&ot, *Ui»y-KCGl-8, 3§i«y-hSGK 
"1" Stii^tr^ h^BL^VmcbAj:^,,' jSSKSftfc 
8HJSiJ^~ hCG4te, *3 W M H" iftiCitVm^ 
eVppl *rfi#HIA t 0 fr»r*WP3*itt*J6±W e>ft 

*jB«?*Jf»y-hCGl-3. 5-8iiS^y-h 
SGI, " 1 M ##i&#tf * FiBL^VmMS-C* 

^»tR©!WfBiy-hCCBIir*ft#*i . 4>2 . *3 

• [0 05 7] " H M tte^x±mm>?- hCG 1 
wiy.-b^ h§n, mrixvy fkbl^o v*cy-fe? h 

[0 0 5 8 ]^1>T, ^';7r-f*fft«tS.'«RW» 

ffliy-hCGl-3. 5^8tt*4*i "L" ift-stV 
cciStii. aiR^- HSG1. 2*>Vcc±fcS.- 
"0" »*iA*ir^*y^y^;i/©L*l4ffl*WvRFY* 

i&#**fT*>*i, M^J "0" "0" 
»#ii*T^#^*y^OL#liffl3&WyRFY*jBA-C 

assiStf*)*!*. " i " #^iA^t^^y^e y-fe^i/T? 

[0 0 5 9 ] 2 15|B«»0»*ii*»fW«, «JWWW 

raacc^E«3*iS. SCC, *3 *s "H" i^Cot, V 
■tp«»«NBA-t t*»r«WSfttt*S6itf 6*1-5. 0fl 
A« % 2@a©»*ii*»fWCC«. Vppl^6Vpp2 
(V PP 2 = Vppi+Vtp) *"CW»Sti«c#6±W6tl 

[0 0 6 0 ] ttJ@0##ii^Jift^(D(. Vppl -Vm) 
/A t 0 i 20B«»O»*ii*«H^I*DVtp/A t « 

fWfctt, •*>»< "0" »*ii*Sh*y*U"b;l'0 
M 0 M »tiA^ftiR^5^#L#C^ffi^>flJ 

tctt, ~"0 M §$iA*-r^ty*y-fe;l/OL/#tiffi?& s A 

v P p (AVpptiVpp©i«ra*r. cowravtp) 

hT5<fc^c, l£t£ft& (116) o J: o"Cv "0" 
&*»<D L * I «tt A V pp ( C (DfflV « V t 

p) ±£c£o 
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[oo6i] 6Ub©»*a*ttff 4 

^y7T-fftffi*aoiiwfi», it© "o" stiA^ 

1-^t^*y^;UDL£t>fil#. VVRFY5r«xfe<b^tU 
3*154, if£7T5o 

[0 0 6 2 ] WW* 1 - 1 <Dt&<Dm)mfflZ. 

Ell 7, I8CC7ST0 CCttt, 2o<DVpp#?JE[n]SgA 
2 0±Vpp»EHBB2 1 tfKttfch, ^ft^ftOfctj^ 
teVppA. VppBT'£>£ e S4 ;W 7fi».2 2te, V 
PR»ffIslI»A2 0©ffi*VppA *-/-FN l«c»»r* 
10 ^S^^ftiJtKf 5. 

[0 0 6 3 ] HI 9tt % »*ii*l6f¥*m-r*^ 5>y 

nr$>5o vppA. vppB «*nia©»*ii*ttf^«i?i 

CVppiT\ 2Ha©»tii*»^WKVp P B =V pp a 
+ AVppi?n5o VppA, VppBJStfftt. HlSiRI 
Dt*5 0 CCD*Sfe^J-C«, AVpp©SS# % SI 2. 

[0064]H20» t *»W©»7 CDHJSWC^-S 
^AM^ltl^e end l^^^'j-fe;!/ 

tc3ocD«^ "o M , "i" , "2" ) *gate 

20 £i±5&<DT*£>5, Vpp^;l/*jgJ&tt, H7CC^;U/cfe 
<DiEli;T*S3&s, "2" Stii^S^y-feJl/i 

"1 " st3i**r5^*y-tejuccEn»a3*is«QE«AV 

ppBTEWSft*. ^'J7T^ftflfC l "2"i8 

iA^-r-<#^^ey Hr;i/-CBFfM<DL*^ffl (vvrfy2 ■■)* 
SLTt^i>4>o, "l" stii^-r^t^^y-feju-c 

^fM^L#^fB (Vvrfyi ) iciiLn^jrl^O, 7^ 

M i " iisn»#ii*wffcns. cc7)B$, dv PP 2/d 

t = d Vppl /d t = AVppA 4 Stis AVppA t^y -=e 
30 U-bJKDL*^fl6C{t*d Vth/d t tmL< 3*i5 0 
[0 0 6 5 ] cnCCj:^T "2" <b "1" 
0*l^fi^AVth«AVppA £teZ 0 £tc x AVppB 
"2" t "1" »#ii^«O0*C^ffl»15©HI<DL/ 
^ li{Sv->?> A Vmar.iinCC U t l^ffi^fljtiA V thS: JD 
^^cfe<Z)i^L< (AVppB =AVth+AVmar.i 

in, -Xt&A-VppB = VVRFY2 - VVRFYI ) e CtlCCct 

'40 5o 

[0066] J/c, "2" t " 1" #*ii^*i*ti-eti 

Rtt-Ctt, Vp pv^l/^jft^ttti^ttS^oti^-cfc, 
"2" Stii^TS^-ty -b;W<b M 1" **ii*-r5> 

*y -fejucEnfinsnsaBE^AVppB fc^Mowjc 

[0 0 6 7 ] «±©Sg^ffiA«4ffl«±(D^fiasattO 
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[0068] S*WK*ieBJtt, (iE?L) £A3SiC> 
aVpptCfc-sTifttty-FT©** (IE?l) *J»«rT4 

«±©l&BJ3©??Je0'J©<i: 0 (C?.+ SF> ' 

(e?d ffi/jRt»»tta*ff 5fc©fcw 

>^.;i/^iii*L-C'ff 5 fc©-?\ * v b x u * F n . 
v \-*->i>vi7 *>fc©-ct>, ^«©Sft**i^ io 

[00 69] 

•3. +^>jrVppv-y>?r?iSL. y-ty-te-rt/COfcC* 
ffi^Wi*?* < . HSjlKm^-SA^T ^CiAitJSE 

y * y -^©ftiwy- h ®EEffit4*K&-f SCi rgg 

h5>j?^*©»^feiawi{cSB»-c*s. 20 

[0ffi©fB*fctt9n • 

[HI ] *^©SJSWcffll^c^ ; e';-feJl'©flij*<t^ 
[02] ®l©**fe0S«:*m*. t'j7 7 Jfflt&fRK) 

[13] izo^Wtctews, i> ? r -rtM^*m o 

[04] m2©j!SfcWt:teW5, t5-h#<'j77^«) 

U^r^Mft^Sti. 30 

■[0 5] 3S2-©IS&SWc*JW-5. iO^^y-fe^OL/t? 
l»fll©lW1»tt*l««>43t*©. <'J7r 4ttfls*K»> A 
t\tc. S^ttA^(c«fc4S : F-ttA#tt*^-r0. 

[06] »3©SB»Wc*itt5. ^<*)yy 4M1*WLK> 
A4i/ca^aA^lS;{CJ:SSTaA^Ftt%7nT0. 

[0 7 ] Sf4©HSSWc*JW£. 7 Wttffe*IR-*)- 
AhtelfilA**!!: «fc * Sf-&A#'tt£^T0. 

[08 ] »4©S8WWCCto»4. ^V^T-YSbf^^mO 

Atifc**aA*«©s8B«*^-rH. 

[09 ] SS4©SSt6WcbttS. '< , ;7 7^«H|*R») 40 
Atifc«-fttA35fi«©SegW*^-rH. 

[01 0]Jfl5©*J6Wcfc«*4. NAND-feJbSEE 
P R OM©y * 'J 4z ;U7 U -f ^^04^0. 

[011] *5©**WK*jW4. W»y- 

*a»©«tii*m-r0. 

[012] *5©3afeWR:*jtJ4, W»y- h F5-f >< 
©|5]8S«JfiJc5:^-r0. 

[013] JS5©3UfcWc*$l:TS. $ij©y- h F5-/X 



#P»W 7- 1 6 92 84 
16 

©*«wft@B«ua4OTr0. 

[014] #5©gSttWCC;taW.S. «l»y- h F9<f' < 
*©^7jiEflJffl®B©=!^W&ffl/dt£^T0. 

[015] *5©H*ff(K:*i»*. #tii^/-i>;7 7 
-fttf¥%»93T-5«:«>©*-<"S>ina. 

[ 0 1 6 ] W 5 ©jSJfeflJfCtett 5 . ^ * >; -fe ;U©tf £ 
*^144^-T0. 

is 1 7 ] jpe ©n*teWc*jw-5.- way- f ' 

©ttfiJt£;FT0. 

[01 8 ] -J*6©JtJk0l<Ckstt&. tMpy-h F*-f < 

. ©A(*fi«j&[a!S«jfiS*^-r0. 

[0 1 9 ] *6 ©XJfeffl(C*(*&. 'J7r 

■Y»f¥*»wr4fc«)©*^ s>ya. 

[020] *7©ftikftK:istts. * 7 r <fttflp£K 

<3 Atifc«*&A#5S»tf *©W^^1#te«:*T0. 
[02 1] «e*©«^aA*j«CCj:S«^aA1#tt*7S 
T0. 

[022] ^'J7t -f ttffiSBl »3 Atifcffifc^StK: J: 4 

[02 3] hS-oj^T-fifpe^AMffi*© 
S^ttA^CcJ: 5 ^ * V -fe-iu© L # (,>ffi^{t£^T . 
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iriB b # \.*mub&sncj: s v 1 1 ^f&tfcft t una b 
*c><a-< y 7 t w^&k: «t u ^i^ffl-^ y ? 7 -ctftft© 

iiriaut^ffi^y 7 T^ibfp*. y ^& y -tz.>u©LiH> 
Biriamig© u 1 1 &t & u /c y * y ;u© 1, # c > a^Tp 
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[Haas 2 ] ^<*®±(c®t§fflntii3j«ny- h£S 

h y **tKfciBS3 * y -tr;i/T u £ . 
iffte^ ■=& y -b^r u ^<D§y * y -fe-iK^-r- $ 
M 0" ©«ffiicw*-r4ffl**«4. 

MlBy * y -tr;l/T W tf©ff :t.©{ISfc©y * y -fe;KD L/ 

B£©fflfC. ( "1" . "2" . -. 

"n" ) Kj£CfcL$t,»fii^ttSfl:><.U';* (Vppi, V 

p P 2 . -. vppn) • %auiD-r*»*ii*^vi/^ena#a 
£. 

i?ise^©<@8S!©^^r y ■feju©miia6&i.»fii^sii^ji>'-i 
entrap <DWB«warr s u * c y 7 T ■< mi 

£. 

nriBffis©fflatt©y*y-fe;wD^%. 

:( " 1". . "2 "... "n" ) tc)SDfcBffM©l>#t,» 
ffi (Vthl , Vth2 . -, Vthn ) iC^LX^te^Wt 

Ofc L £ U> fl^ill^ff /n" * £ ERJJD b , WUm^ ii* 
(ctt. i; r u $ ofiBStt $ tad'^^BttP 

fria u 1 1 y-y 7 4 #i5«c j: s 1 1 uffi^ y y 7 a 
^fit^jftaiiftiftria l t im*< »j 7 t -/tt^*. > * y 

l9IBP*t»fiBMMiff''^^tt. Vppi =Vpp2 -AV 
ppd2=Vpp3 - AVppd3= — = Vppn - A Vppdnift o 



Wmffi&<DL$l>BU> Vthi -Vthi-l = AVppdi 
(i=2. 3. -, n) "0*4 C .!:*«» £T4*»#6 

ffl^fi)mE^^x«Btr B iA t o (omwrnzti, mums 

ff#RHA KDRflEPttJStt. 

m& i avppi tts;z>&>)< l cm%.mc7 : -$mzTL?>* 
tens. 

Bi<h^tca(g— ^<t>g!t^-csff^tWnior c> < g»a.» 

ib t & tc ts a— t itermfliattgflD i r i> < m # a& 

;uc#gi);*ft, &»o^i/XEPJM<Pgccg&a;»tfligtfe 
rpb^tt l iic £ t tb h tvc< 'J 7 r ± jftfEffgl g ft 

&tcflHH*sg*a*#s& 

BolBS^a^^uxt^i <nr<^7mm l g>^;u^,k: 
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faiBg»jj ! ^>'<-'U^13:^^^i?s(D(a(3f^L<i<>ffij|i:g'^-'U 

[n&m i o ] «riB»ftaa;w*g>«gtt3M&&tc 
v j.TtctiWinrac^ife«i««b-rsw^aii4^8(Dfii*-i 

M?S tc mflB ^ ■=& -b Jl/ (PS # jA ^> tffgmsSHJ g ti & C t 

zmmtrz nxm 4 , 6 8 tciB$ico^»^tt^^ 
ij;§Bti^a. 

[it^ 1 3 ] sg i ^Ajw^jia, g i <D'm7tm 

^^6^-8 (D^n^tCfBtSO^aifett^igtffBif-^a. 

(if^a i 4 ] fr§a> u ■bjucau^j < <h 3 
■ <pi/»i>>ttgg (Vti.vt2.vt3) icmifei?a& 
gjj#l«rj»jjj|g& o . fifBg#a^^"ji/^(Dmff <b u 

T^^< d:^3-?(0^g (Vppl.Vpp2.Vpp3) tfggS 

gnti't, d>tt< «^feL»c^(ifiavti-vt2 
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